p s = 300 GeV, are drawn from the neutral current data samples for both low (0:1 < Q 2 < 0:8 GeV
2
) and high (Q 2 > 2 GeV 2 ) virtuality of the exchanged photon. The baryons are produced with small transverse momentum p T , and carry a large fraction, x L , of the initial proton's energy. The shape of the x L spectra are independent of the leptonic kinematic variables Q 2 and Bjorken's x. The scaling violations in semi-inclusive interactions have the same behavior as in inclusive interactions. Outside the di ractive region, for 0:6 < x L < 0:97, proton production is approximately independent of x L , Q 2 and x. In addition, the proton's p 2 T distribution decreases exponentially with p 2 T with a slope independent of the other kinematical variables. Neutron production is also independent of Q 2 and x, but shows a rapidly falling x L distribution indicative of the dominance of pion exchange. The leading baryon data exhibit a strong factorization behavior, consistent with both limiting fragmentation and particle exchanges. Simple particle exchange models of leading baryon production are in good agreement with the data.
Introduction
The ZEUS and H1 collaborations have observed events with protons and neutrons carrying a large fraction x L of the proton beam energy . Leading baryon data cast considerable light on both the short and long range structure of the proton. Small p T ensures that the baryon is produced at a soft scale where the quantum hadrodynamics of mesons and baryons dominates the production mechanism; at the same time, large Q 2 ensures that the quantum chromodynamics of quarks and gluons is very relevant.
In analogy with the inclusive structure function F 2 (x; Q 2 ), which is de ned through the inclusive ep cross section, factorizes into a product of functions:
(3) Particle exchange models 4 expect only a partial separation of the variables:
In this case, f is the ux factor andF the structure function of the exchanged particle. From baryon number conservation we know that each bin in Q 2 and x contains a baryon; however, the conserved baryon can be arbitrarily distributed in species, p, n, , and in the baryonic variables x L , p 2 T . It is particularly useful, therefore, to study the yield of leading protons (and neutrons) as a fraction r(x; Q 2 ) of the inclusive cross section in bins of x L and p 2 T . The study of fractions is also advantageous experimentally since many systematic e ects cancel in the ratio.
The Leading Proton Spectrometers and Forward Neutron Calorimeters of ZEUS and H1 will not be discussed here since they are described in detail elsewhere 2;5 . The data discussed are also more fully presented in the referenced papers 2;6;7 .
2 Leading Proton Production The fraction of events with a leading proton 0:6 < x L < 0:97, measured by ZEUS, is shown in Fig. 2 . Within experimental errors r LP is independent of the leptonic variables.
3 Leading Neutron Production The observed (that is, uncorrected for acceptance of the FNC) fraction of events with a leading neutron 0:6 < x L < 1 and scattering angle < 0:8 mrad is shown in Fig. 4 
separately for B = p and B = n and so for B = (p or n). The H1 and ZEUS collaborations have also compared to their data simple particle exchange models of leading baryon production 2;4 . H1 nds that the neutron data (at high x L ) is well described by which show in addition that the angular distribution of leading protons is also well described. These studies indicate that particle exchange factorization is also exhibited by the data. It is remarkable that particle exchanges sum to give the extraordinary simplicity of behavior shown by the data.
Limiting fragmentation predicts that the shape of the x L distribution is independent of Q 2 and x. The constancy of r LB (unc) impliesF / F 2 . In order that limiting fragmentation and particle exchange factorization are consistent with each other,F must satisfy a power law in x,F x ; the constancy of r LB (unc) , also F 2 x . Eqn. 5 requires (dF =d ln Q (4) 2 dx L dp 2 T )=F 2 . Within experimental errors r LN unc does not depend on the leptonic variables x, y, Q 2 .
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